Abstract . ' We report in this paper the results of start to end .'. simulations concerning the SPARX option based on an Sband normal conducting linac. One of the most critical systems is the bunch compressor. The effects on beam dynamics of a magnetic chicane system and a rectilinear RF compressor integrated in a high brightness photoinjector, are analyzed and compared in this paper.
INTRODUCTION
The'SPAFiX proposal is devoted to the realization in Italy of a large scale ultra-brilliant and coherent X-ray source [I] . Two spectral complementary regions around 13.5 nm and 1. 5 nm, are considered for the radiation source. A preliminary set of the required beam parameters are reported,in table ~1 . Two basic schemes have been considered for the Linac, as shown in figure 1: the fust one, the Hybrid Scheme, consists in an advanced high hrighmess photoinjector, with a RF compression stage 
HYBRID SCHEME
The PhotoInjector design considers a 1 nC bunch, 10 ps long (flat top) with a 1.2 mm radius, generated inside a 1. 6 
FULLY MAGNETIC SCHEME
The PhotoInjector system consists of a 1.6 cell RF gun operated at S-band and high peak field on the cathode, (120 MV/m), generating a 6 MeV beam. The gun solenoid field is B=2730 G, and the injection phase is 33". The beam is then focused and matched into 2 accelerating sections of the SLAC type, as described in [41. Our simulations using PARMELA indicate that we can generate in this way a beam at 155 MeV with a nns correlated energy spread of 0.2%, and a rms norm. emittance of 0.6 pn (at 1.0 nC bunch charge and I = 90 A peak current). The slice energy spread and the slice norm. emittance, calculated over a 130 pn slice length, are well below 0.04% and 0.5 pm respectively, all over the hunch. two linac sections, the X-band and the two magnetic ;' chicanes. The results are reported in table 3 and in :, :' figures 3 and 4. It's worth to notice that with the : optimized Hybrid scheme in all of the three cases the final peak current is higher than 2 kA, and with the Purely Magnetic scheme, we have two cases with 2 kA and one with the peak current 10% lower. Table 3 F.Mametic I
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THE FEL SASE SOURCE
The beam quality has been tested by simulating the FEL process at the wavelength of 1. 
CONCLUSIONS
We have analysed.the effects of a phase jitter (+la) on the SPARX beam quality considering two different concept for compression schemes,; The parameters have been set to obtain an equivalent compression factor between the two schemes. The slice parameters in terms of emittances, energy spread are comparable. The purely magnetic compression provides a more linearised longitudinal phase space which could in principle allow a further compression. We expect to obtain similar results also in the hybrid scheme with the lV harmonic cavity located upstream the RF compressor. The beam quality have been tested with time dependent PERSEO simulations showing a slightly lower sensitivity to phase jitter for pure magnetic compression. The low number of macroparticles considered in the ELEGANT simulations doesn't allow a correct representation of collective effects arising from the CSR coupling. A further effort in this direction is required to complete the analysis.
